Adenylate cyclase in prothoracic glands during the last larval instar of the silkworm, Bombyx mori.
We have previously reported that the absence of prothoracicotropic hormone (PTTH) signal transduction during the early last larval instar of Bombyx mori plays a role in leading to very low ecdysteroid levels in the hemolymph, inactivation of the corpora allata, as well as larval-pupal transformation. In the present study, adenylate cyclase was characterized in crude preparations of prothoracic gland cell membranes in an effort to localize the cause of refractoriness to PTTH. It was found that cyclase activity of the prothoracic glands from the day 6 last instar showed activation responses to fluoride, a guanine nucleotide analogue, as well as calmodulin (CaM) in dose-dependent fashions. The additive effects of day 5 prothoracic gland adenylate cyclase stimulation by fluoride and CaM imply that there may exist Gs protein-dependent and CaM-dependent forms of adenylate cyclase. For day 1 last instar prothoracic glands, which showed no response to stimulation by PTTH in either cAMP generation or ecdysteroidogenesis, adenylate cyclase activity exhibited far less responsiveness to Ca(2+)/CaM than did that from day 5 glands. These findings suggest that day 1 prothoracic glands may possess some lesions in the receptor-Ca(2+) influx-adenylate cyclase signal transduction pathway and these impairments in PTTH signal transduction may be, at least in part, responsible for decreased ecdysteroidogenesis.